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[s^mi ] A I. G?ij X N (fzfzi. 1 --x;- 

\ ?,iin^m\:C^)Aly Gai y N {/^f^L. l^yX)) 
±dE^<U7'i^_b(7)A 1 . Ga i . N (fzfcL. 1 > > 

M^'/^X 1 L<:^-m L nmj VXV.l X 1 O^i [c 

m/>'Bx 1 0'^ [cm-n r nml liLh ^ X 1 O^o fc 
m 3 J L n m J FT'cfe^ C b ^^^.t ^ himm 1 lili 

tOOO 1 ] 

[00023 

m^<7:>mi\ OixNcom\'^r)m.m)2.. 0x10 

X. 0'.iiiM'm^}%hyyi^rA^ (fet) c':) 

hxtron Mobil it.y Transisl-or, H K M T ) ^-p^i^T^K 
'^^j-^fif^/t^nTi^^rD (f?^i-a\ Appl. Phys. I.t^t.t..02(l 
5), 1786(1993). Appl. Phys. Lett. 6^)(9) . 1 121 

. Ai>pl. Phys. LcLL69(0).794{im)l:Ji;tXAi^pl. Phy 
s. U-LL.68(20),28'19(100fi)) . 
[ O 0 O 3 ] N^a, f;C)l<;<?)G a N^pill Km'V^.T-t 
(Apt>l. Phys. l.f't.l. 08(20). 2849(19%)) . m9l:i7r<t 

iEttscl 0 1 i-.t^A ] N^<>vyrM 10 2. T^K-rG 
a N Ij'i 1 0 3. A 1 0. 1 (i G a o. b4 NH/i 1 0 -1 . t{£ ( 
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)^ ( -r^ ) t LXoyryv~-7^G a NJ^ i o ^ . 

X^~-^Mti.X<7yA 1 0. ifiG ao. n4 NJ^ 1 0(>, '^~X 
m-^Jp^fc L'Cc^^^n^JA 1 0. i£;G ao. NiH 1 0 7. A 'i 
TiSfc \..X(/)A 1 0. ifiG a().«i N/H 1 OH^iXU^^^^ 
ri^h LTc^Jn^V^A 1 o. ot; G ao. n;H 1 O 9 //jliii^;^ 
M^^iVCV^l,^ ii^A I 0, OfiGao.fKNi^ ] 09_bt::. 

y-b'4i:^i 1 0. y-x'^i^i i i ^ijiiXKi^ y 
#^1 1 'liJ^m^^>tlx^^^:>. zzx\ y-v^^.i i o 

tdnn^A 1 0. of;Gao.9iN;Sl 0 9hi^i\ -/ b^^-^^^M 
10 L. y-X^^ifel 1 1 ti.J:i/Klx>f >"^^1 1 2{inn'^ 
A I o.otiG.io. fuN;^ 1 O 9 t:^— 5 ^y^lSMLTV^ 

[0004] 

[ ^mmik L .J: "3 h *SJSI] L^-j- L^^^^/ C-, , ^^ishu 

[0005] t;t;i?^oT. ^c^^qH<7:>Rff^a. filiS<7;M 
h 7 >- X ^ ^tg^-i-^ ^ 1 1^^> ^ . 

[0006] 

oymLm^-^ ^ ^x ?Mm^- h t }!K.oyM ^) xh h . 

[0 00 7] ?K?£TO-ti. aN^FRTtliDl^TfSiS 

Xotj:. tii:iti'M T S (MeLil-Insulalor-Soaiconducto 
r) W^io XWW. UTmyk^m^~tl> G a N F E T ^ 

[0 008] m\(>Z>^<^'X^iZ^ ^<7)G aN^KK'rt:: 

*i».>'Cti. ikmtL-xc^^Ai^ Gai-x NM^ (fztz 

t. 1 >x>0) . AUrJ^t Lrc')A U G.'ii-y N 
m2 {fzfzL. l^y>0) , ^^^m^t LTi^.^nJ^'^ 
Alz Gai z N^3 (/-zfzL. l^z^O) . X^— 
^f^t UT<?,rr>M— y"A I z Gai z N^4 (/-J^c' 
t . 1 > z > 0 ) . 'fii //t^iJMt Lr£7>rV F-7"G a 

i-u I n. N)H5 (7t:/::t. 1 > u:^0) . x^—v-}'^ 
AO tl.xc/rry\^—y^A i Gai .. NJd6 (:rc7^ct. i 

^7 i^tzL. iixz/y-hm^mti-x 

(7) A 1 V G a 1 N){iH (fzfzL. 1 > V - O ) iMti<k 

mHi^nx\.^y^., zzx\ 'r'dfmif^mtLx<^nmA i 

. Gai-.. Nitd3. 7^j^i^:>. Viifvt^TltJh LTt^^r^H 

f'f/:^ ( 2 !) K (; ) y/ifMs^n^ e 

W [ 0 O 0 9 ] 4^mm:i. 1 J: 3 ^^f?Si&^ Yji' 



( 3 

3 

« ( +H ^: li vy-^ ^ > X ) - Vs. ( ) ^^1* j-i 

1 . 1 <:V. l&fUtUTiilU^v. ii2. OX 1 0/ <:in/ 

0. Aly Gai y N^^2cr)y () . 4 . iiT-'A 1 7 G 
ai . rvl— rAl. Gai z N;f?4 . TV 10 

I<— 7°A I. Gai . NM6^>J;t>'ii^JA 1. G ^ii . 
N;^7(7)/.-0. 15. r>H-rGai T N/^ 
5c^)n = 0. 28. Alv Gai v NJ^8c^.)v= 1 t t 

X^V^^r'->f^3iiggiiABcl 0 . () 3 9 e V. AEr.?. 
0. 4 1 3<!V. ARc3 0. 62 5tiV. AE(:4 
1 . "5 4 (iVTh^. l^i^C^m^ii. A 1 , Gai , 
Nl^ 1 ti5 0 iirn. Aly G ai y Nj^ 2 3 0 ii iiu 
nA'lA I z Gai z Nm3i±2 nm, TVH-T-A 1 z 
(^ai i N;^4til nm, TVH— VCiai u I nu N 20 
;H5t±5nm. Ty]<—'rA Iz Gai z N/gGti 1 n 
iiK n^Alz Gai-z N;i7ti2nnu Alv Ga 

1 V N;ia8{i3 iimT'^^^„ n*SAIz Gai z 

Nji7^?:>^^-tr>'^?^^il^d p 1 1 . oxioin: 

m 3^ n^^Alz Gai z NMSt') H — b'V^i^/^ d p 

2 5. OX 1 cm tjN^ Kg (y_f^jTj ^_ 

0. 2 5//mtfOJ^^tlol^TGm V«.s!t$mii:6f f t 

t;:7ni\ A Iv Gai V N^8 \-lZi^itfi^>tl 30 

ai ul nu Nm5\H^^^C7yi^^^}jiC:s l,±5 . 0X1 
[ O 0 ] 0 ] l3^I 2 i-'i J: t/[2<l 3 I.Ztii^'CjIfMT^^'-rM-fy^ 

}D^^XhU.^M^X-jlZ^ WE^ijii^i^<Kf:ht. Alv 

Gai-v NJti8fBi inmm) w^ rm^^M. ^^i^*>ii 

MA 1 X Gai-. N J0 7 Ofe^^;f?7i?^ffi^T-f 'S> r i: C J: 

^<7)i,MAlz Gai-. NJ^7tC>|-t^'a5:A(^){liL '10 

TOO 1 1 ] ^^'ii-Sii. ^ei(^t. J: 

c^ymm'Mi^^t h iz ^\ ^ o^xh h . 
[0 0 12] r^^i.)^^, \^m^^^^^M-hfzmz^ :_ 
ommzXh-^'r^^t<^'^^^%V^ryiy^9VX. A i 

m'AXLO:>h\y Gai-, N {fzfzX^. 1 :::y:>0) t-h 
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^ I) ^ 'J r y. . ^< [) A I . G a 1 . N ( fcfc 

L. 1 > v. > 0 ) t-C:,ij:7^'';\^-xw^my_, . '.^T«t*^i^ii 

<7jGa! » J n„ N (/L^/^-'L. 1 ^u^O) /j^/'>=i-^>'^ 
-f^/LlrJSfc. I c^A 1 V Gai V N (y^jZ-i 

L. 1 >v >()) ii^c>v^hY-hmm:h'^M~th:ih 

[00 13] :Lo^m^^\,zi6\.r-c ^ '-:^-xm^Mo^A-m)y^^ 

^ifi^jtcM. 5 X ] 018 L c 111 3 J L n m J 1 
XI Lcni 3j V^vm\X:X\-'X'M . timz\X. 5 

X 1 Qi^' r<:ni-M [niril l^JJi 5 X ] O^o [ c m-M 

r n in 1 t^JirT'^ „ ~^tz. ''^TM'Mo^n $ ti. -jig 

mz\,t. 1 nint^l 5nmOT'C^f>0. ^ffi^t^ti. 2 
nmtil.l OnmUKT^fo^. 

[0014] I i^c^.fc \,zm\^^ivrz:i(^^W^WiZXiL 

TMm b cfmi>z{m.T\^^mijm^x^^rLX n . ti£ 

X^^^hZkizX^). y-h 'm^ti^i^^ <^^-yfzh^ ^z . 
ij-X-^. G„ . f i /j^^.^t;:<PtW^co^Rjfjil:^^^^ 
[00 1 5] 

[5&Heogi?]!fet^j^®] i^iF, •zcr)m^n<7y-m.}mmiz-:> 

[0016] :L0^wm—%mBm\izi5\^^x\±. mi\^z 

.T^^GaN^^FETtZjol^T. y—hl!mmhVX(^yA 
Iv Gai-v N;^8c?)[a<'TC0^Tfft*^>i. -t^sh^^n 

m.A\^ Gai X. n;^7^. :K^—^MhVx<^rry\^ 

A I z CJai z N^Gt i:ijt::|^<. C^0,t')(3T 
^h. Alv Ciai V N^8 f.tCiiitt^^ft.^y-h'^l*? 

1-u In.. NM^toM\m'^)&<ti:^^<^rC\ y-y^dn 

Ci^CcT^r^- H-rGai -,, T riM NJ^ 5 C0^.^T<7)ir.>J 
m^'^'^mz^^^yZ^hij'^X^^ . G. ^ A^<-^-^^t:^J^ 
T'i^^. ^c7.-)h3^<5'.>G aN^^KKT^f555t::7pT. 

[0017] r^'-i?^^ , [5?I5 tc>irr.]; o t-. <::<?.>-^/jfe 

0®tc:i:^GaN;^U^'E'I'C:|SUT{i. SiHt LT^^)A 
1. Gai , Nit^l (/::7^it. 1 >x>0) . /NU7^iH 
fcLTci')Aly Gai-y n;^2 {fzfzL. l >y> 
0) , ^-J^f^t^ft/^h LTi^nin^.A Iz Gai z N;^3 

{fzfcV. i^z-s^o) , x^--^;-^h LTc7)7'v^■- 
■7'■A 1 . Gai ^MA {tztzL. l>z>0) .Vlij- 
4i^rit!Ji: L'Cc?^:>ry K-:7-Gai-u 1 nn NJ{d5 {/ct^c 
t . 1 n 0 ) j^i J; h ^^Hi? t LT t^) A 1 . C; 

ai V NJ^8 (/^'/JL, 1 V >0) ^/j!|0,<;^f^^e5nT 

[00 1 8] [5?lG(.^l£7K^ aN^^KK'IV)R(^e^J>^t»?M 
f^Ji^^j>;-^„ bllGtC^iV^'C. Alv Gai-. nMHVXzy 

- 1- flite 9 //^'^tt V 1 -s. 1 1 1 . r y K - ro a 



5 

m\ 1 //^ittt^^nr^^^., A U Gai r NJ^I . A 1 
y Gai y Nm2. n^JA 1. Gai . N/ffS. TVi-' 
— rAl. Gai 7. n;^4. T^T— y"Gai 1 riu 
Nff^St^.tt/A U Gai u NJH8id. jffi'^\ 

N^^A 1 N^^y^^i^>^^v^^y ^rJ^^/Mrmi^^n 

[00 19] ^r. 'H;:. Alv Gat v 

HmHm(^)'^-f-\^^.m.^m:>-^-.n^.A\7. Gai . N 

m.A\ . Gai z N;g3 (/Cfit. h'-t°>'^^ig|;td p 
2iil .0X1 Qi'J c rn-3ff ) ^2 n iri:;t?>A> /I ii m 

Lr<7^ryH-rGai u l nu N;f?5<7W^ti5 n 

VK— y°Gai u I nu NlM^^tA IvGai v N^8 

ARct, 2. lS<!VT-^^„ <rc5':)fc^(2t^ii,iXf^Gr. 
V.s^*ttioi;t/fT -V«s^S^^'eiimi2d2^Jj:t/ 

[00 20] [5^I2^^J;l/P^I3^2^3V^T, 1 t::-j<-^-G a 

tC. G. ii4>{'|ct::A^<^oT^iO. V«s-^ 0. 3V 

[00 2 1 ] m^i. '^-f^^tr^t LT<7)r>}— :rG a 

[0 0 2 2] ^c?.:)T>'K— TC; ai u I nu ^M^oyU 

^COr>^i~rGai-u T Mm NJg5C^)^^T^(^)iE^mSn 
^•ti/ch^-, (Kf ) <7)miJII:^/?»L<^ 

r), 'c?r7*y ai u i nu nm^\^\<^>%.'^^^ 

jt^tT. '^-f{n;j^^i:LT<7:)n?P.A U Clai z Nm3 

/"C. ^t7)nMAl. Gai-z. N/H 3 //i; 0 h 0 
«W<;^c*'>. c::(7)nMAl. Gai-. NI'^3>(?^flljl:W 
t::y-t-'^f^9i'^^^^:^5t-K-r<=^0, g„. 

V g . C7 ^ ^.I^ ^ < . ^ i^M^I ^ (5^1 2 -1-5 , fc 3 i tf: 

t^- y-hmVe.t?:>iH^^^m:-r3t-)-'5>G. oy^Wi)^^ 
[0 0 2 33 $<>tC. l^6/)^<^i>/^*C. J: -it^l. '.lij'/t^r 
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fit^^l^t LT£?)iiMA 1 . Gai . NM3//^)^>^re. 

h '0^*^ 9 >: y - x'Oi:^ 1 0 1 <^)tft] J^i J; f ^ '^^ 
9h Ki-^ >"^^44 1 1 h<^-)fsirti. -^-f^firy f— 7"G 

ai u 1 n,, N/ff^c^^Mfll ( n^V^A 1 7. Gai 7. N;f^3 

fU'j) t^fr/t r^. y-i^^<^9tcy-h';Err 

V,.^J[lx:X7*>'l~rGai „ T n.. NJ^St'^tlim 

10 )U^^^m-) „ W 1 0 vimxh '^^^z^Ani^^z. r 

VH— 7"Gai n r 11.. NJ^SiiAlv Gai v Nj^8 
t(7)^-7'i7M/?*^:>iilo:^c2^X7CmTW*ijM (2D 
rg<?>4j'i:.0 ^r[5d8tw^-^. /::/c'L. MsA^^ v.nA^X^ 
2^d:jt^-i'oyymi'^, ( 2<iC7n^^^f±r>'K-r(:; a 

1 uin« N;i5fcn^^Al7. Gai 7. N;g3h<7;/J(A 

11. N;y ^ t4JCYfHa:-r^^€Tc':>^^^-.^Lr ^d^y:: 2<): 

20 A. Hi?:)®i^<7)m-f<7vp-i^fv.;5^ti. ryf— TAI, G 
ai 7. NM3hry]'-rGai « 1 nu NM5^(7;^ 

fm9izy~hmj±v,^^mmLfz^i^. mr-co^i'-oiiL 

(Iti^ A U Gai V NmStTyV^—TGcii-u In 

ti 1 0 II rn OT'C^ ^ t *-'M^t t . 

30 [0 0 24 ] -^-ffftliVMt LT^On't'iA 1 z Ga 

[0025] [5/l6(::^3tt^y- t V-X^m 1 

0i:i7)fSjj;^y-h-t^^9i; Hlx -f y^hi^l 1 tCO^. 

A . niz±-r:^>'^-±i&i)i^m^:.'rrzi^>i>zi,t. 

tr^^t LTi7r;'> rc3 ai « I nu N^3t::( :Jh^- 
-^-f-^m^^^^'h -1 1 ~/j-X- t^Kf:<X ti^^ i^.^^^K Uj- L Ki: 
nMAlz Gai-7. N 3 tC-^ < V"^' Li^ 

Ji^.Aix Gai z N;^3<7M^s^Wvi^t-ti i iift/^^rr^t:^^- 

'6.. 

[0026] m^mzu. Fm9 1 v-xim& i 

t^4.rr^'^y'mf;L^b0 0<;;! (/'^/::t. W-^O/iin, 
1,.« = 0. '^Jim) l:X\-i,ZtrofzMza. nn^AI. G 

ai z NM3c7H^^ifeEf^^^^r4J^xl?t5M^5x 1 o^^ [ <Mri 

1 f nm 1 ta_t.C; tr. niSA 1 7. 

so Gai Nn'j3</)'r|i{^(PE; h$:0. 9V(fzfzt. nMA 
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f^x;?^^^^ 1 X 1 021 L c m 3 J L nm J i^J. h"(<: ^^o 
[00 27} t'K'. y-h'^m9tV--A'^^ \ OtC^) 

(J. ftm) VXViZ^'hfzMzi±. n^V-^Alx z 
NJ^-5<7M-lt*^?JSJ^x|??m5-5x 1 019 Lcm 3j 

Gai Ni^3<7)J^:$W^ 1 11111^"^'^ ) OTC^'t^T'C 

y>titi. c:t?)iiMAU Ga] ^ nM^c/y^-Wk^m.l&'x- 

n-t^n^ ^ X 1 0 20 L c m 3 J L n m J U 

C 0 0 2 8 3 l^XJito j: 0 iz. :i<7y mmmmi^zXtiiX. 
y Gn.i y Nm2h<:^ymzfz(>i^~H^i^mtLxc7yri^i 

A], Gai z N^3y/riStt^>iXTiD^'; , hSfelN^J^ 20 

>^K-TGai „ In.. Nm'5tO')mzi,im.ri^1i^Mi)^ 
^Stt^^/lTl^^l/^^rtCiO. Alv Gai V N/iSi: 

<Kc'yfzti^ iz^cDm^Uimizm-hmm<7)i\!, lmi 

;t?^'Wnt. r>F-rGai-u I iiu Nm'5a)n^i(7y^ 
A^>>=5r < ^ jh-f ^ - t j&^T ^ . J; G 

?,^t:^K'^l>. ^LT. r>h'-rGai~u I iiu N 
mm h. 1 0 Ti rrii;i \^Z thZt i>ZX ^) , y~ V^. 

im^^^ffZiiif^r.. c^m K^Aitg:^^>^< -^-^ z t 

tfj^'C-bh. t.fz. '^^mmAtl.X<r^nmA\. Ga 

iii-n r mill PIJil X 1 0=^1 Tcrri-n [ n m 1 W ^0 

^/jSt^ii, 5XlO'n*Mn^J L firrij UI-.5X 
lU^ncrn^J VumWXV^itZLht^ZX.*)^ G, 
^5j:t>'fT $-,^<-r^^i://T$^'&. i;l±CcJ:^;. ,5G 
, . r c7^,^JMi^i^.MWji7j,^flfi^GaN:^^J' E 

[00 2 9 ] vx I., commoy- 'Mmmxz''J\.^x9M 
w^}[zimirzijK •commix. \:ytoyx:mm^zm'^t^ 
iihha)xvx-<i:< . ^co%moMm)m-mi^z^-s<^n 
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[0030] mux. iL^y&c^) -'jitmmizr.^^xmnz 
m.m'^mw^4:):^\ih<^x^i>mizmis^t. ^i^mzmvix 

[003 1] ^fz. \.vm—mmmi^zi^\^x\±. ^^-r- 

A^XiMtLX^ u'k^^tymx^^ytryY-y^G-.iA T 
un nM^ -^)^v\X\^l> c^rc . ZL orr >- h' — ; a. i ,. 

ai V N;p?8t3})Afi5[LT<mJ^>OA 1 V Gai . NM8 

,t z/r y - r G a 1 >, i n u N ;^ 5 A^^^^^iL// 

(Z. Al^ Gai V N;^8 t TV H'—^^'G ai T n.^ 

[0032] $ ^^i;:. J^rX^.t -^rti. /li^f;*^^ L 

V^LT'cGai u I nu NJ^^IMV^T t J:^^, 
[0033] 

[ll^HJlO^m] m:m9i\.fzX^\^z^ :iaymmXh^ 

'rvi^^nMm%v'7vi^:^9\iZXf\xx. mm.<^wm^ 
i;zx ^ . Q ^n^'f'm^^^m^fz'm^^%(^y'mt^m% 

[m<7^f¥5*^-^ijjH«] 

[ [lil 1 ] ^%t5i^*>'«?rf L^fz c J a N ^ F K i ^ ^Tj^^m&iMt 

[N3] n Vt\x-^i^5.xIx->'3 VtCj: O^S'^/iG 
a N^i F R Tt?:> f T Vk . 4.^?: >T^-rwff*^l23T^b o 

] 1 tllTj^ rG aN^FK rt;:^3*t-£.fj^^^Tr$'7K 

[ [5;f 5 ] ^ <^WS\0:>—'^immz ,t G a N ^ F F ' r 

\m^\^cnmm -^im^mzx^^oii.'^^^vv.T^ 

[1^7] m^^ZTf^i v. ixn^vv/v^zisV)h{iM^^yr^ 

'tmmx-t>h. 

CN8] :L<nm)m '^ttfl-»tli:-&GaN^U' li'i^tc 
[f5f|9 ] t^C^COCi aN:^^^HFM'r^7j^rKf[li|(5?(T-^f)^. 

[^1^^-oF^ty]] 

1 ■ • All Gai-, N/tf, 2 ■ - ■ K\y Gai-, 
Nit^. 3.7--- ri^A 1 Gai-. NJf^. -1,6- 

- ' ryY—vKx . Gai Ni0. 5 ■ - -r>F— 

rGai u I iiu N;^, 8 ■ ■ ■ A U Gai v N^, 
9 • ■ • y-f-^C^i, 1 O ■ ■ - y-X^Hb, 11- 
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